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NOVELTY - Belt edge rubber layer (6) wraps ends of belt 
layer (4a) . The rubber 

layer has maximum thickness at the circular belt end (2) 
having radius of 

curvature R = (1.2-1.6) multiply Do, where Do = Dc+ (Ec/Eb) 
multiply Db(Eb at 

least Ec) and Do = Db+ (Eb/Ec) multiply Dc (Ec is greater 



than Eb) where Dc and 

Db are thickness of cushion layer and belt edge rubber 
layer respectively, Ec 

and Eb are 100% modulus of cushion and rubber layer. 

DETAILED DESCRIPTION - The cushion rubber layer (7) is 
provided between the 

belt layer and carcase layer. The width (W) of belt edge 
rubber layer from end 

of belt layer to end of edge belt layer is 10-30 increment 
of cord diameter in 
belt layer. 

USE - For construction vehicles. 

ADVANTAGE - The belt edge rubber layer consisting of 
maximum thickness at belt 

layer end portion, having circular shape of specific radius 
of curvature formed 

on tread portion from belt end center, ensures effective 
suppression of edge 

separation failure at belt layer during low speed run of 
vehicle and durability 
of tire is improved. 

DESCRIPTION OF DRAWING - The figure shows the enlarged 
sectional view of tread 

shoulder portion of pneumatic radial ply tire. (2) Belt 
end; ; (4a) Belt 

layer; ; (6) Belt edge rubber layer; ; (7) Cushion rubber 
layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention ~ the radial-ply tire containing air for 
construction vehicles for an irregular ground run — being related - further detailed — especially ~ a 
flat ratio -- it is related with the radial-ply tire containing air for construction vehicles which made it 
possible to suppress the edge separation failure produced in a maximum width belt layer on the service 
condition of the low-speed heavy load load in 85% or less of tire 
[0002] 

[Description of the Prior Art] As shown in drawing 4 , the conventional radial-ply tire containing air for 
construction vehicles constructs across the carcass layer 2 between the bead sections of a right-and-left 
couple, and has structure which formed the belt layer 4 which consists of a steel code layer which 
intersects mutually more than two-layer the periphery side of the carcass layer 2 in the tread section 3. 
Moreover, the direction both ends of a width of tire of the belt layer 4 are covered with the belt edge 
rubber layer 6, and the belt cushion-rubber layer 7 is inserted between the both ends and carcass layer 2. 
Especially with such a radial-ply tire containing air for construction vehicles, when a flat ratio is 85% or 
less, in the service condition of a low-speed heavy load load, it is easy to produce edge separation failure 
in maximum width belt layer 4a. 

[0003] The edge separation failure produced in maximum width belt layer 4a of the above-mentioned 
tire for construction vehicles differs from the separation between the intersection ply layers resulting 
from the interlaminar-shear distortion by internal pressure which is looked at by the tire for a high-speed 
run. That is, with the tire for construction vehicles, in order to act on the interior of a tread so that the big 
grounding reaction force Pc and big internal pressure Pi which are received from a road surface may 
insert from both sides at the time of an irregular ground run as shown in drawing 5 , tread rubber takes 
the behavior M which is jutted out outside in the shoulder section, and the tread section 3 causes a shear 
strain bordering on near the edge of maximum width belt layer 4a. Consequently, as shown in drawing 
6 , tensile-stress T to a tread shoulder outside starts the code terminal of maximum width belt layer 4a, a 
crack grows from the non-pasting up field of the code cutting plane and rubber by which adhesion 
processing is not carried out, and this progresses to edge separation failure. 

[0004] Then, although arranging the further shock-absorbing-rubber layer on the outside of a belt edge 
rubber layer was performed so that the both ends of a belt layer might be covered in order to suppress 
edge separation from the former, in having only added such a shock-absorbing-rubber layer, an effective 
stress relaxation operation could not be obtained but, moreover, it was disadvantageous in respect of 
generation of heat. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention suppresses the edge separation 
failure produced in a maximum width belt layer on the service condition of a low-speed heavy load load, 
and is to offer the radial-ply tire containing air for construction vehicles which enabled improvement in 
endurance. 
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[0006] 

[Means for Solving the Problem] The radial -ply tire containing air of this invention for attaining the 
above-mentioned purpose for construction vehicles While arranging a belt edge rubber layer in the 
radial -ply tire containing air equipped with the belt layer which consists of a steel code layer which 
crosses mutually more than two-layer for construction vehicles so that the direction both ends of a width 
of tire of a maximum width belt layer may be wrapped in at least A belt cushion-rubber layer is arranged 
between the both ends of a maximum width belt layer and carcass layers which were wrapped in this 
belt edge rubber layer at least. It is characterized by having the cross-section configuration of radius of 
curvature R which the aforementioned belt edge rubber layer has the maximum thickness at the belt 
edge of the aforementioned maximum width belt layer, and is expressed with the following formula to a 
tread side from the thickness direction center of this belt edge. 
[0007] R=(1.2-1.6) xDoDo=Dc+(Ec/Eb) xDb (Eb>=Ec) 
Do=Db+(Eb/Ec) xDc (Ec>Eb) 

In the general thickness in the belt edge of a belt cushion-rubber layer, Eb: Carcass side thickness Dc in 
the belt edge of the 100% modulus Db:belt edge rubber layer of the 100% modulus Ec:belt cushion- 
rubber layer of a belt edge rubber layer : with the radial -ply tire containing air for construction vehicles 
In order to act on the interior of a tread so that the big grounding reaction force Pc and big internal 
pressure Pi which are received from a road surface may insert from both sides at the time of an irregular 
ground run as shown in drawing 5 , In the shoulder section, the behavior M which is jutted out outside is 
taken, the tread section causes a shear strain bordering on near the edge of a maximum width belt layer, 
and the tensile stress to a tread shoulder outside concentrates tread rubber on the belt edge of a 
maximum width belt layer, 

[0008] Then, while making a belt edge rubber layer into the maximum thickness at the belt edge of a 
maximum width belt layer in this invention It asks for the cushion thickness Do by the side of the tread 
in consideration of 100% modulus of a belt edge rubber layer and a belt cushion-rubber layer. By giving 
the cross-section configuration which is on a tread side from the thickness direction center of a belt edge 
at a belt edge rubber layer from the above-mentioned thickness Do 1 .2 to 1 .6 times the radius of 
curvature R of a cushion Since it becomes possible to ease the tensile stress to the tread shoulder outside 
produced to the code terminal of a maximum width belt layer based on the interaction of the big 
grounding reaction force and big internal pressure which are received from a road surface at the time of 
an irregular ground run even if ~ a flat ratio ~ even if it is 85% or less of tire, the edge separation failure 
produced in a maximum width belt layer on the service condition of a low-speed heavy load load can be 
suppressed, and endurance can be improved 

[0009] In this invention, in order to ease effectively the tensile stress to the tread shoulder outside 
produced to the code terminal of a maximum width belt layer, it is desirable to increase the width of face 
W from a belt edge to the nose of cam of a belt edge rubber layer 10 to 30 times of the diameter of a 
code of a belt layer. 
[0010] 

[Embodiments of the Invention] Hereafter, the composition of this invention is explained in detail with 
reference to an attached drawing. Drawing 1 - drawing 3 illustrate the radial -ply tire containing air for 
construction vehicles which consists of an operation gestalt of this invention. In drawing, the carcass 
layer 2 which consists of two or more carcass codes is constructed across between the bead section 1 of 
a right-and-left couple, and 1 . This carcass layer 2 is substantially arranged at the code angle of 90 
degrees to a tire hoop direction, and the direction both ends of a width of tire are turned up outside from 
the tire inside around the bead core 5. The belt layer 4 which consists of a steel code layer which 
intersects mutually more than two-layer the periphery side of the carcass layer 2 in the tread section 3 is 
arranged over 1 round of tires. The reinforcement code inclines to a tire hoop direction, and, as for these 
belt layer 4, a code crosses mutually between layers. The code angle to the tire hoop direction of the belt 
layer 4 is set as the range of 15 degrees - 37 degrees. 

[001 1] The belt edge rubber layer 6 is formed in the circumference of the belt layer 4 so that the 
direction both ends of a width of tire of maximum width belt layer 4a may be wrapped in at least. This 
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belt edge rubber layer 6 may wrap in not only the both ends of maximum width belt layer 4a but the belt 
layer 4 whole. 100% modulus of the belt edge rubber layer 6 is 2 0.20 to 0.46 kgf/mm. It is desirable to 
set it as the range. 

[0012] On the other hand, the belt cushion-rubber layer 7 is arranged between the both ends of 
maximum width belt layer 4a and the carcass layers 2 which were wrapped in the belt edge rubber layer 
6 at least. This belt cushion-rubber layer 7 is arranged ranging from the both ends to the buttress section 
of the belt layer 4. 100% modulus of the belt cushion-rubber layer 7 is 2 0.14 to 0.34 kgf/mm. It is 
desirable to set it as the range. 

[0013] In the above-mentioned radial-ply tire containing air, as shown in drawing 2 and drawing 3 , the 
belt edge rubber layer 6 has the maximum thickness at the belt edge e of maximum width belt layer 4a, 
and is becoming thin gradually toward the nose of cam of the direction outside of a width of tire. And 
the belt edge rubber layer 6 has the cross-section configuration of radius of curvature R expressed with 
the following formula to a tread side from the thickness direction center of the belt edge e. 
[0014] R=(1.2-L6) xDoDo=Dc+(Ec/Eb) xDb (Eb>=Ec) 
Do=Db+(Eb/Ec) xDc (Ec>Eb) 

Eb: Carcass side thickness Dc in the belt edge of the 100% modulus Db:belt edge rubber layer of the 
100% modulus Ec:belt cushion-rubber layer of a belt edge rubber layer: The thickness in the belt edge of 
a belt cushion-rubber layer, however Db and Dc are the values measured on the normal of maximum 
width belt layer 4a passing through the belt edge e. Moreover, carcass side thickness is the value 
measured from the thickness direction center of the belt edge e to the carcass side. 
[0015] That is, it asks for the cushion thickness Do by the side of the carcass at the time of considering 
100% that both are one rubber layer in consideration of a modulus about the belt edge rubber layer 6 and 
the belt cushion-rubber layer 7, and the cross-section configuration which is on a tread side from the 
thickness direction center of the belt edge e at the belt edge rubber layer 6 from the thickness Do by the 
side of a carcass 1.2 to 1.6 times the radius of curvature R of a cushion is given. A stress relaxation 
operation of as opposed to [ that this radius of curvature R is less than 1.2 times of the cushion thickness 
Do ] maximum width belt layer 4a is not obtained, but if 1.6 times are exceeded conversely, it will 
become disadvantageous in respect of generation of heat. 

[0016] Thus, the starting condition of the force by the big grounding reaction force and the big internal 
pressure which are received from a road surface by making the cross-section configuration of the belt 
edge rubber layer 6 into the configuration made to correspond to the stress distribution at the time of an 
irregular ground run becomes equivalence mostly at the belt edge e, and since the shearing stress 
generated around the belt edge e is reduced, it becomes possible to ease the hauling stress to the tread 
shoulder outside produced to the code terminal of maximum-width belt layer 4a. Therefore, since a 
crack stops being able to grow up easily from a non-pasting up field due to the hauling stress which goes 
to a tread shoulder outside even if maximum width belt layer 4a has the code cutting plane by which 
adhesion processing is not carried out, the edge separation failure produced in maximum width belt layer 
4a on the service condition of a low-speed heavy load load can be suppressed, and endurance can be 
improved. 

[0017] As for the width of face W from the belt edge e of maximum width belt layer 4a to the nose of 
cam of the belt edge rubber layer 6, in this invention, it is desirable to carry out by 10 to 30 times the 
diameter of a code of maximum width belt layer 4a. Thus, by increasing the width of face W from the 
belt edge e to the nose of cam of the belt edge rubber layer 6 10 to 30 times of the diameter of a code of 
maximum width belt layer 4a, the optimal stress relaxation operation can be obtained to maximum width 
belt layer 4a. A stress relaxation operation becomes it inadequate that this width of face W is less than 
10 times of the diameter of a code of maximum width belt layer 4a, and even if it exceeds 30 times 
conversely, the effect beyond it is not acquired. 

[0018] As for especially this invention, it is desirable to apply to the tire for [ as which the cut-proof 
performance of a tread is required ] the wheel loaders very using tread rubber with a high rubber 
modulus etc. 
[0019] 
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[Example] About the tire of the following composition, the indoor rotating-drum examination was 
carried out and endurance was evaluated. 

evaluation tire common term tire size: 23.5R25 tire carcass layer for loaders: -- 1 ply steel code 
3+9+15x0.22+0.15 steel code belt layer: -- the 1st layer (carcass side innermost layer) 2nd layer: - 
diameter of 3+9+15x0.22+0.15 code: number of the L60mm code placing: - 24 / 50mm code angle 
(as opposed to hoop direction): - 1st layer = -- 34 degrees the 2nd -- layer =24 degree belt width-of- 
face: - 1st layer = 340mm and 2nd layer = ~ the 3rd 395mm layer 4th layer: -- 3x7x0.22 diameter of 
quantity ductility wire code: ~ number of the 1.66mm code placing: 17 / 50mm code angle (as 
opposed to hoop direction): -- 3rd layer = - 24 degrees the 4th -- layer =24 degree belt width-of-face: - 
3rd layer = 260mm and 100% modulus:belt cushion-rubber layer:0.26kgf/mm2 belt edge rubber 
layer:0.32kgf/mm of 4th layer =3 15mm rubber -- 2 [0020] Endurance evaluation condition rim: 25x19.5 
(2.5) 

Pneumatic pressure: 400kPa (80% of the JATMA maximum pneumatic pressure) 
Load: 144.3kN (120% of load of JATMA maximum load capacity) 

speed: ~ 7 km [/h ] test condition: -- it was made to run until it gave compulsive deformation and a 
shock like the irregular ground run to the tread shoulder section with the rotating-drum testing machine 
with a cleat (salient) and the tire broke, and the mileage was measured 

[0021] The result of the above-mentioned endurance evaluation was shown in Table 1. The index which 
sets the conventional example to 100 showed the evaluation result. Endurance is excellent, so that this 
index number is large. 
[0022] 
[Table 1] 





^011 


mm 




S2 


m4 


mtDb 


4min 


4mm 




7mm 


7 mm 




U.Smm 


4.5mm 




5 0mm 


1 8 mm 




13 5 


10 0 



[0023] Compared with the conventional example, endurance of an example was improving so that 
clearly from this table 1. In addition, each of examples and conventional examples had produced edge 
separation in the maximum width belt layer at the time of failure. 
[0024] 

[Effect of the Invention] In the radial-ply tire containing air for construction vehicles which was 
equipped with the belt layer which consists of a steel code layer which crosses mutually more than two- 
layer according to this invention as explained above While arranging a belt edge rubber layer so that the 
direction both ends of a width of tire of a maximum width belt layer may be wrapped in at least A belt 
cushion-rubber layer is arranged between the both ends of a maximum width belt layer and carcass 
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layers which were wrapped in this belt edge rubber layer at least. When the aforementioned belt edge 
rubber layer has the maximum thickness at the belt edge of the aforementioned maximum width belt 
layer and forms the cross-section configuration of the specific radius of curvature R in a tread side from 
the thickness direction center of this belt edge Since it becomes possible to ease the hauling stress to the 
tread shoulder outside produced to the code terminal of a maximum width belt layer at the time of an 
irregular ground run, the edge separation failure produced in a maximum width belt layer on the service 
condition of a low-speed heavy load load can be suppressed effectively, and endurance can be improved. 



[Translation done.] 
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